We feel that a quantum mechanical approach is the correct way of handling the problem, The method developed by Gosar, ref. (6) in treating a kink as a quasi-particle in covalently bonded materials, e.g. germanium and silicon can be used for ice by replacing the covalent bond by a hydrogen bond. This is because each oxygen atom in ice is linked to four other oxygen atoms· by hydrogen bonds. This quantum mechanical point of view 1 eads to a kink velocity witllin the rea 1m of experimental agreement. As shown in fig. (1) , Bjerrum defects or ionic defects can be created when a dislocation and hence a kink moves through ice. This will happen when the proton on the neighboring site to which the dislocation moves is unfavorably bonded.
"Treating the kink as a quasi-particle as in ref. (6) it has a probability for tunneling through the potential barrier of the unfavorable bond.
In the absence of an applied stress the kink will be IItrapped ll between two unfavorable bonds in the following sense: If there are several favorable bonds between the two unfavorable bonds, the probability for a transition through a favorable bond will be much higher than that for an unfavorable bond. Thus, when the kink encounters an unfavorable bond it is more likely to reverse its direction rather than pass through it. (See fig. 2) ). However, an applied stress~ 0, will cause a net drift of the kink which will advance the dislocation.
QUANTUM MECHANICAL FORMULATION OF KINK VELOCITY IN ICE
We consider the motion of an isolated kink at site p on the straight line of a dislocation. Assume that the protons on the site to which the kink moves are unfavorably oriented. As in ref. (6) deformation of the elastic medium, a is the external stress, Q is the Burger's vector~ h is the height of the kink, and a is the distance between two neighboring sites. The third term in (1) describes the resonance between states Ip> and Ip+l> which leads to the kink tunneling.
The last term in (1) represents the interaction of the kink with a. The third term can be considered as a small perturbation to the kink motion;
in which case the first order transition probility, P p , p+l' that at time t the kink is at site p+l due to tunneling from site p at t = 0 can be obtained, ref. (6 (2) For temperatures higher than the Oebye temperature Wp,p+l may be approxi-
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From Proctor, ref. (9), the Oebye temperature of ice is 224K. The experimental measurements for the velocity of dislocations in ice ref.
(3,4) with which we wish to compare our results where done at a temperature of -180 C = 255K. Therefore (3) is valid for our purposes.
In (3) 
The drift velocity is then (ref. (6))
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Various stresses were used in the experiments, ref. (4, 5) . It was found that for low stress the dislocation velocity varied lineal'ly with the 5tress. t~hen 0 is small (6) reduces to
From (7) we see that for small stress the kink velocity and hence the dislocation veloclty is proportional to the stress. This is in agreement with the experimental measurements done in ref. (4, 5) . We also see tha t when the stress is zero there is no net drift (v k = a ) .
To calculate a value for v k we take T = 225 K, w = 10-4 ev., and
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The 9islocation velocity will be less than or equal to (8) . 
